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OF A HIGH-~CE TOP INLET’TO MACH

NUMBER OF 2.0 AND AT ANGLES CF ATTACK TO 20°

By Donald J. Vargo, Philip N. Parks, and Owen H. Davis

S-Y

Several top-inlet configurations were tested on a body of revolu-
tion ti the 8- by 6-foot supersonic tid tumnel at angles of attack from
0° to 20° and at free-stresm ~ch nuuibersof 1.5 to 2.0. The effect on
performance of the following variables was studied: throat bleed, rq

y
perforations, inlet approach surface, side fairtigs, fuselage fences,
canopies, and a simulated 600 delta wing.

~
For comparison, performance

was slso obtained with the inlet in the bottcm location.

,* For the Met with side fairings, throat bleed greatly increased
pressure recovery and stability while decreasing disto@ion throughout
the sngle-of-attack range. Rsmp perforations provided slight increases
both h inlet pressure recovery snd stability and had essentially no
effect on distortion.

Two inlet approach surfaces (round and flat) were tested. No dif-
ference in met performance was detected up to an mgle of attack of
9.50; however, at larger angles of attack UQ to 20° the round approach
gave higher pressure recovery than did the flat approach.

Three fence lengths were tested.- With the exception of the short
fence they were generally ineffective in improving angle-of-attack
performance.

The canopy configurations caused slight reductions of 3 to 5 percent
in pressure recovery at low angles of attack frcm 0° to 5° and a free-
stream Mach nwiber of 2.0. At greater angles of attack the confirma-
tions with canopies were better than aid.other inlets tested, obtaining
pressure recoveries at Mach 2.0 of 92, 84, and 70 percent at angles of
attack of 9.5°, 15°, snd 20°, respectively. Pressure distortions for.
the canopies were generslly slightly higher than those for other config-
urations, tith critical values of about 10 percent at a free-stream Mach

* number of 2.0 and angles of attack from 0° to 20°.
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The wfigs decreased both inlet pressure,,recovery and stability at
angle of attack for both longitudinal positions examhed.

INTRODUCTION

Previous work has shown that the angle-of-attackperfo~ce of a
top inlet is poor (refs. 1 to 4). However, “Yeference5 points out t~t
top-met performance cm be mde cmetitive.~th that UI other 10ca-. ...
tions by the use of fuselage fences. Since :thetop inlet shows pramise .!j–
of improvement, the work of references 4 and’s has b=fi extended W the UI
investigation reported here. The variablesof this test include throat
bleed snd raq perforations, side fa~~gs> .~e~ge fences) fair- ~d
unfaired canopies mounted ahead of the ~et~ ~d *f3s- The investiga-
tion w-as performed with a double-rap ~~et desi=ed to ~ve two obliqw .
shocks meet shead of the cowl lip at a free-qhesm Mach number of 2.0.

—

This inlet study was conducted in the 8- by “6-footsup&sonic wtnd tun-
nel at the NACA Lewis laboratory. Data were obtained @ Mach numbers of
1.5, 1.8, and 2.0 ad angles of attack from~” to 20°. The test Reynolds

—

number per foot of test”section length was ~out 5.4X106.
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inlet capture area

compressor-face flow sxea of engine used in analysis, 4.54 sq ft

model drag coefficient based on maximum cross-sectional-area

rrmdellift coefficient based on maximum cross-sectional area

full-scale configuration drag .,

full-scale engine thrust

ideal engtie thrust (based m100-pereent pressure recovery at
altitude of 35,000 ft on stsnd=d &Y)

height of boundary-lsyer splitter plate from fuselage, 0.50 h.

Mach number

total pressure
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static pressure

internal static-pressurevariation

angle of attack

flow angle at survey rake

boundary-layer thiclmess
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Subscripts:

av average

msx msximuul

minimum

o free stresm

1 inlet

2 diffuser-exit station

3 mass-flow measuring station

APPARATUS AND PRocEDURl?l

Model

The model of the present investigation is illustrated photographi-
cally h figure l(a) and schematically in figure l(b). The model was

st~-mounted from a tunnel strut with an internal strain-gage balance
connecting the model to the stlng. The variation of the titernal model
duct srea is shown in figure 2. The mass flow through the duct was vsr-
ied

ure
and
was

by a remotely controfied plug which can be seen ‘h figure 1.

wet details are shown schematicslly and photographically in fig-
3. TWO approach surfaces were tested, the fully rounded body centour
the flat surface, as can be seen h figures 3 sud 4. Boundsxy layer
removed with a wedge-type diverter (mounted under the compression

surface) which positioned t~ ~ompression rsq at a height of-1.35 times
the boundary-layer thickness at zero angle of attack. Ilsq mgles of
10.4° and U.l” for the first and second rsmps were chosen to provide
nesr-optimum two-shock pressure recovery at a free-stream Mach nunber of
2.0. The design was such that the two oblique shocks fen. just outside
the lip at this design Mach nwiber. The inlet was tested with and without
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side fairings which were designed to minimize side flow spillage ahead
of the terminal shock and, hence, provide increased pressure recovery. k

The throat bleed system (fig. 3(b)) was adapted to this inlet from
.

previous bleed studies (refs. 6 to 10). Air was bled through a flush
slot just downstream of the throat. The slot opening was approxktely
42 percent of the tilet throat area. The bleed air was discharged at
side ports through interchangeablerestrictc?~plates which controlled

.

the bleed flow rate (see exit hole, fig. 3(b]).
A
ii

Ramp perforations examined in the test qre shown in figures 3(a] N
u)

and (C). Four perforated remps were used, three with only the second
ramp perforated and the fourth having both -s prfogated. The mount
of perforated hole area (fig. 3(a)), designated as a percent of hid —

capture area, varied from 3.4 to 9.53 perceri..
-- —

Three fences, designated as short, mediym, and long, were alter-
nately tested on top of the fuselage shead of the inlet (fig. 3(d)). A
photograph of the short fences is shown in figure 3(e). The fences were
used as a means of preventing the boundaz’y-l%yercrossflow on the fuse-
lage from entering the Mlet at angle of att.@ckas was--doneh
reference 5.

—
.

Figure 4(a) shows a schematic diagmyn o: the wing and the two can- ‘ ‘ =
opies which were investigated to determine t-heireffects on inlet per--”- p
formmce. Photographs of the canopies mount~d ahead 07 the inlet on the
round approach surface are presented in fi&es 4(b) and (c). The can-
opy shown in figure 4(c) was faired tito th6-fuselage “inan attempt to ‘-
provide a more uniform flow tito the inlet.

The stub wing simulated a 60° delta configuration which was cut off
—

at the point beyond which it could no longe&influence_the inlet. Inlet
performance was determined for two longitudinal wing positions as shown “- -
in figure 4(a). Figure 4(e) shows the forwmd installation. Both pos”Z-
tions may, however, be too far forward to represent a practical
configurateion.

--

—

Instmmentation ~

To survey the flow conditions ahead of.the imlet a combtied rake
and instrumented wedge configuration was used (fig. 5(a) . The fuselage

.—

{flow survey is presented for the flat approach (fig. S(b ), the flat
approsch with medium fences (fig. 5(c))~ and the unfa~ed cano~ on the
round approach surface (fig. 5(d)). Figure 5(e)) presents a summary of
the boundary-layer thickness for the flat appro=h surface and the

.

medium-fence configuration. —— ~.
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The diffuser-exit total pressure was obtained by averaging the 41
% area-weighted total-pressure tubes located at station 2 (see fig. l(b)).

The Wet mass-flow ratio was determined from six wall static taps
at station 3 (fig. l(b)) =d by assmtig that the exit plug was choked.
The drag was computed by excludtig frcm the balance forces the base force
and the chsnge in total m&nentum of the internal flow from the free strewn
to the mass-flow measuring station. Thrust-minus-drag used in the per-
formance anslysis was obtained by using a present-dsy turbojet engine
and a full-scale ccmfiguration drag which was modified by the inlet area
changes necessary for matching considerations.

Data were obtained at free-stream Mach numbers of 1.5, 1.8, and 2.0
and at angles of attack from O0 to 200.

RESULTS AND DISCUSSION

Met Performance with Bleed

Reference performance (zero bleed). - The performance of the top-
. mounted inlet with a flat approach surface is presented in figure 6(a).

Pressure recovery P2/Po, mass flow m3/~, engine-face total-pressure

d distortion AP2/P2, and &ag coefficient ~ are presented at free-

stream Wch numbers of 1.5 to 2.0 end angles of attack from 0° to 9.5°.
At a free-strewn Mch ntier of 2.0 and zero angle of attack, a peak
pressure recovery of 0.864 and ?.wxhmnmass-flow ratio of 0.894 were ob-
tained. Critical distortion vslues varied between 10 to 20 percent for
all Mach numbers snd sll sngles tested. Also at Mach 2.0 and zero single
of attack, the stability range was about 0.15 of the criticsl mass-flow
ratio. Instability is arbitrarily defined as a duct internai static-
pressure fluctuation greater than 5 percent of the free-stresm total
pressure P..

Figure 6(b) shows the effect of addfng side fairings to the inlet
of figure 6(a) (top inlet, flat approach). Side fairings were used to
eliminate end effects at the edge of the inlet rsmp. At a free-stream
Mach number of 2.0 and zero angle of attack, a peak pressure recovery
of 0.873 and a maximum mass-flow ratio of 0.930 were obtained. Critical
distortions were increased to the 20 percent level and stability was de-
creased slightly. Uuless specifically mentioned as being otherwise, all
other configurations were tested with inlet side fatrings.

With throat bleed. - In an attempt to improve imlet performance in.
the manner used in references 6 to 10, increasing amounts of throat bleed
were tested, snd data are shown for v=iow ~les of attack ~ fi- 7=

. The results presented sre for pressure recovery, mass flow, compressor-
face total-pressure distortion

~

and drag coefficient (the latter at angles
of attack frcm 0° to 9.5° only .

‘t “&’iii@Q=Em&F
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~ arbitrary desi~ations of 2-, 4-, 6:, ~d 8-percent bleed wed
in figures 7(a) to (d), respectively, refer to the approximate percent
of criticel mass flow bled off at a free-stresm Mach nuniberof 2.0 end
zero angle of attack. The 2-, 4-, and 6-pe??centbleeds were tested at
engles of’attack from 0° to 9.9 while the B-percent bleed was tested at
angles of attack frcm 0° to 20°. With the–&ception of the 6-percent
bleed (fig. 7(c)), the smount of bleed m’Eontro31ec?Cby changing the
bleed exit area. (For the 6-percent bleed condition the center porticn
of the throat bleed slot was faired over, f-orwhich cfie the mass flow
choked at the throat slot rather then the bleed exit.)

Bleed was most effective in increasing pressure recovery for all an-
@esof attack at aMachnuniber of 2.0 end at angles of attack other than
zero at Wch nunibersof 1.8 and 1.5. For eXample, at Mach number 2.0 and
zero angle of attack pesk pressure recovery was increased from 0.873 for
no bleed ,to0.952 for 8-percent bleed (comp~ring figs. 6(b) and 7(d)).
Minimum drag was increased by a drag coefficient value of 0.01 for the
drag values obtained (0° to 9.50). Small emounts of bleed to 4 percent
caused slight decreases in Met stability. However, further bleed in-
creases caused large stability gaias at an&es of attack to 9.5°. At
Wch 2.0 and zero smgl.eof attack the inlet with 8-peYcent bleed was
stable down to a mass-flow ratio of 0.158. ,,Increastigthroat bleed de-
creased critical distortion levels from 5 to 10 percent. In the subse-
quent discussion mention of the basic inlet configuration refers to the
8-percent bleed configuration with side fatiings. Also, all other con-
figurations from this point on were tested @ilizing @e 8-percent throat
bleed configuration.

.-—
IP
%
co

The effect of adding maximum throat bleed (8 percent) to the inlet
configuration without side fairings is showp in figu&e 8 for a free-
streem hkch nuniberof 2.0 and angles of att,~k from 0° to 9.5°. At this
Mach number ad zero angle of attack peak recovery w=- ticreased frcm
0.864 to 0.915 by the use of this bleed (co~aring figs. 6(a) and 8).
Thus, it appears that the 8-percent bleed confQuration gave about the
same improvement in percentage potits of pr&ssure reciove~ whether side
fairings were used or not.

Figure 9 shows the effect of @e of.attack andlfach nwiber on the
diffuser-exit total-pressure contours at critical flaw with and without
throat bleed. !Ehroatbleed improved the s-try of the flow except at
the highest engle of attack shown (9.5°) and free-stream Mach numbers
less than 2.0.

— — “:.:

With ramp bleed. - Previous tests have shown that bleedtig smsll
amounts of air through remp perforations can improve pressure recovery
and stability (e.g., see refs. 11 to 13). Several ramps with va@ng
amounts of perforated srea were included h this study (figs. 3(a) and
(c)), and the results are presented in figure 10. With the exce@ion

——

.

--

.—



NACA RM E57A21 ~~
.

of the configuration of figure 10(d) which had perforations
u

all perforated area was m the second rsnrp. It was noticed

7

on both ramps~
that with

both rsmps perforated, high-pressure air from the second ramp bled out
through the first-ramp perforations. However, no apparent detrimental
effects were noticed which could be attributed to thie circulating flow.

Zn general, both pressure recovery and stability were increased by
perforating the ramp surface. Because of sn inability to determine the
exact amount of flow through perforations, no comparison is made with
throat bleed. However, for the inlet tested it is believed that for a
given amount of bypassed air, throat bleed produces a greater increase
in pressure recovery than do perforations.

Summary of inlet perfo~ce with throat bleed. - Figure U presents
summary plots comparing thrust-minus-drag and critical distortions of the
no-bleed and the various bleed configurateions at a free-stream Mach nw-
ber of 2.0 and angles of attack frcunO0 to 9.9. Thrust-minus-drag is
presented for a given engine at 35,000 feet and standard conditions as a
function of inlet size (shown as a ratio of full-stale inlet area to com-
pressor flow =ea). For all angles of attack 4-percent bleed gave the
highest thrust-minus-drag. Figure U(b) presents the angle-of-attack

. performance for an tilet sized for maximum thrust-minus-drag at a free-
stresm Mach numiberof 2.0 and zero sngle of attack. The figure indicates

d that if the Met were sized for optimum perfox?nanceof a given bleed
system at zero sngle of attack, the 4-percent bleed cofiimation wo~d
maintain its superiority over the angle-of-attack rsnge.

The distortion values at critical flow for the various bleed config-
urations are presented in figure U(c). The use of 2-percent throat
bleed lowered the no-bleed distortion from a value of approxtitely 20
percent to slightly less then 10 percent. Further increases in bleed
caused very little decrease in critical distortion. Because, with throat
bleed, the present inlet is too small to match present-day turbojet en-
gines nesr critical flow, the diffuser-exit Mach numbers are too low.
For this reason the presented distortion vd.ues we slightly optimistic.
Reference 14 indicates that the distortion values would be 3 to 4 percent
greater if the filet size (snd, hence,
her) were increased to match sn engine

hlet Performance

critical compressor-face Mach num-
near critical filet flow.

tith Fences

As previously mentioned, reference 5 showed that fences could be
used to control body crossflow and improve inlet performance at angle of

o attack. The inlet of reference 5 was located 7.5 maximmn body diameters
from the nose, while h the present progr= fence effects were studied
with an inlet located 5 diameters from thea
in the form of pressure recovery, pressue

nose of the model. Results
distortion, and thrust-tiuS-
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drag as functions of mass-flow ratio sre presented in figure 12 for the
three fence srrsmg~nts of figure 3(d). Data are presented at angles G

of attack from 0° to 9.5° with the excepti~ of the short fences with —

side fafrings which were tested from 0° to 20°. The medium and long
fences (figs. 12(c) and (d)) were essentially of no value in improving
pressure recovery at angle of attack. At an singleoi.attack of 9.5°
they decreased the recovery below that of the no-fence configuration
(fig. 7(d)). The short fence improved the pressure recuvery by 2 to 3
percent at all angles of attack of the inlet without side fairtigs (figs.
12(a) and 8), but the use of side fairings alone (fig. 7(d)) gave can-

*
w

parable perfomnsmce. The short fence used in conjunction with side
N
w

fatiings (fig. 12{b)) improved pressure recnrery o~~ slightly at angles
—

of attack of 5° and 9.5° and had no effecton pressure recovery at the
higher angles. Stability with fence confi@rations ~ decreased
slightly. No large change in drag was app@ent. It appears from these

—

results as compared to data of reference 5 that fences lose their attrac-””
—

tiveness when used with a basically high-performance inlet (such as me
in the present case which employs throat bleed) or when used with inlets
located near the body nose. An titeresting characteristic of the fence
configurations is that when they became unstable, the shock in its for-
ward travel moved out onto the fuselage a@&t the entire length of the
fence. The effect of fences on diffuser-exit total-pressure contouriat - -
varying angle of attack is presented in figure 13. Ih general, the
changes in pressure contours due to fence installation were slight.

.. k.

Comparisons with Bottom Inlet

In order to obtain reference values whereby top-met performance
could be evaluated in a msmner similar to reference 5, the met was
tested in the bottom location, end the results appear in figure 14. The
top inlet, the Met with short fences, and the bottcm inlet are compared
in figure 15 on the basis of thrust-mtius-drag and lift coefficient. At
most Mach nunibersand most Wgles of attack-up to 9.5° the basic inlet
(Net with 8-percent bleed and side fairings) was better at a constant
lift coefficient than the bottom-inlet location or the top inlet with
short fences. The slightly higher pressure recoveries of the short-fence
smd bottcm-inlet configurations at engle of attack were generally offset
by the slightly lower drag of the basic co~iguratio~~ Caution should
be exercised in interpreting these thrust-minus-drag results, since the
comparison is based on forebody drag alone-i’Simple theoretical consid-
erations indicate that such a comparism tends to favor the top-inlet
location.

*

Inlet Performance with Round Approach ad Csmopies

—

l?heperformance of the top inlet with,around approach surface is b

presented in figure 16 at sngles of attack,,frcan0° to 20°. A comparison -
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“4
of the round and flat approaches shows that the pressure recoveries are
comparable to sn angle of attack of 9.5°; however, at greater angles of
attack to 20° the round approach becomes superior to the flat approach.
The same configuratim tested at sagles of 15° and 20° is presented in
figure 17 with the splitter height reduced from 0.50 to 0.25 inch. No
boundary-layer survey was made for the round approach, but M the value
of 0.34 inch for the zero-angle-of-attackflat approach is assumed for
the bound~-layer thic~ess 5, the h/8 is reduced to 0.736. This
reduction caused no significant vsriation in pressure recovery, slthough

0)
N the duct static pressure in the inlet fluctuated from 5 to 15 percent of
m
+ free-stream total.pressure for almost every pint tested.

A canopy was mounted and tested on the round approach surface, and
the results are presented in figure 18. The original csnopy is desig-
nated as the unfaired canopy and was tested at angles of attack from 0°

$
to 20° (fig. 18(a) . At a free-stresm Mach nuriberof 2.0 and @es of
attack of 9.5°, 1 , and 20°, pressure recoveries of 0.920, 0.843, and
0.698 were obtained; however, at an angle of attack of 0° the pesk pres-
sure recovery was 90 percent. This lower recovery at zero angle of at-
tack was attributed to sepsxation occurrtig off the rear of the canopy

N (see schlieren photographs, fig. 19). b sm effort to reduce this sepa-

~“ ration and @rove recovery at zero agle of attack, the back of the ‘can-
opy was refaired to form a gentler slope to the body, and the results

● are presented in figure 18(b). This faired canopy appreciably raised
the pressure recovery near critical flow at zero angle of attack, but
decreased the pressure recovery at higher sngle of attack from that ob-
tained with the unfaired cauupy. The unfaired canopy was also studied
with side fairings removed from the inlet at sngles of attack of 15° and
200. The data presented in figure 18(c) show appreciable gains h re-
covery at an angle of attack of 15° over the configuration having side
fairings.

Wing Effects on Inlet Performance

A simulated 60° delta wing was tested in two locatims designated
as the forward snd aft positions (fig. 4(a)), and the results are pre-
sented in figure 20. It may be noted, however, that the leading-edge
location msy be cmceivably too f= forward for a practical configura-
tion. Slight decreases in inlet pressure recovew occumed for the for-
ward wing positions at sngles of attack of 5° and 9.5°. These decreases
are beli&-&i due
angle of attack.
the wing mounted

. caused stability

to ~ansions occurring around the wing leading edge at
Little effect on inlet performance was observed for
in the aft position. However, both wing positions
decreases when cmpared to the basic ccmfiguration.
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Comparison of Alternate Cog$igurations 9

Figure 21(a) presents a summary of pressure recoveries at angles of
attack from 0° to 20°0f the following configurations: (1) the flat ap- __
preach basic inlet having 8-percent bleed ai@ side fatiings in the top .—

and bottom locations, (2) the short-fence configuration, (3) the round
approach inlet having 8-percent bleed and side fairin~s, and (4) the un-
faired canopy with and without inlet side fa’tiings(for angles of attack
of 15° and 20° O*). The data are shown fti the diffuser-exit hhch *
number which represents best thrust-minus-wag at zero angle of attack. .g

UP to em sn~e of attack of about 9.@...ll the 3@ets yielded abovt
the same pressure recovery except those h the presenie of the cszmpy.
Above an angle of attack of 9° the top inlet-swith the flat apprcach de-
creased abruptly in pressure recovery. The inlets with a round appro~ch,
however, were less sensitive h obtaining the highest {ressure recoveries.
The presence of a canopy above an angle of attack of 9 did not prove
detrimental to the performance of the inlet with the round approach. The
superiority of the round over the flat approach may result from the scme-
what better streamlining of the round approach in the crossflow direction~
in addition to the greater boundary-layer scoop height for the round ap-
proach h all vertical planes other t,- the center plane. Also shown
on the figure for comparison are unpublished data for a bottom inlet at
sngles of attack to 20°. The inlet had a 14b ramp ti= throat bleed ”and
was located 6.2 body diameters aft of the nose on a body of revolution
havtig a flat approach swace. Based on ~,is trend,the bottom inlet
of the present study would a~ear to provide,conside~qbly“higherrecov-
eries than the other configurations at the high angles of attack.-. .—

—

.

—

—..—.
;::

Perhaps the most important aspect to note is the stability at high
angle of attack. It iS significant that nmst conf~=ations were re~-
tively stable over the entire angle-of-attack range tested.

Figure 21(b) presents the pressure distortion values for angles of
attack from 0° to 20° correspondtig to the data presented in figure 21(a).
An examination of the figure indicates that most values sre in the range
of 3 to 10 percent with maximums occurring @ about 9.5° ~gle of attack.
These pressure distortion data msy be some@at optimistic since, as pie- “
vious~ mentioned the diffuser-exit &h numbers {~d} hence) Pr~Ss~e
distortion levels~ are somewhat low for matching typical engines near the
critical flow conditions.

SUNMARYOF RESULTS .

A top-tilet model having a two-oblique-shock compression ramp de-
signed for a Mach number of 2.0 was tested in the 8- by 6-foot supersonic
wind tunnel at angles of attack from O0 to ~O” and free-stream Mach

.
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numbers of 1.5 to 2.0. Variables tested were throat bleed, ramp perfor-
* ations, inlet side fairings, fences, canopies, and simulated 60° delta

wings. For ccqparison purposes the basic &nlet (with side fairings and
8-percent throat bleed) was studied h a bottom location. Results ob-
tained sre as follows:

1. Throat bleed (with inlet side fairings) increased pressure re-
covery from 0.873 (no bleed) to 0.952 (8-percent bleed) at a free-stream
lkch number of 2.0 and zero angle of attack. The marked improvements in
pressure recove~ and thrust-tius-drag at zero angle of attack were
maintained over the entire single-of-attackrange tested.

2. Small smounts of throat bleed to 4 percent caused slight de-
creases in inlet stability while further bleed increases to 8 percent
resulted in large stability gatis. For this larger bleed, the inlet
mass-flow ratio was reduced almost to zero without experiencing testa-
bility. Large rsnges of subcritical stability were maintained to an
angle of attack of 20°.

3. Use of only 2-percent throat bleed yielded significant reduc-
tions h critical distortion (e.g., from 20 percent to slightly less
than 10 percent at Mach number 2.0 and zero angle of attack). Further
bleed provided only slight additional distortion improvements. Rela-
tively low distortions were maintained to an angle of attack of 20°.

4. R- p~forations provided slight increases in inlet pressure
recovery snd stability.

5. In general, the fuselage fences were not very effeptive with this
top inlet which had throat bleed smd which was closer to the nose than
a previously investigated top inlet.

6. Above an angle of attack of 9.50 and at a free-stresm Mach nmiber
of 2.0, the top hl.ets with the round approach performed considerably
better than those havtig a flat approach.

7. At a free-stresm llachmmiber of 2.0 both canopies (faired and
unfatied) caused reductions in inlet pressure recovery at law angles of
attack (0° and 50). However, at angles greater than 9° the configura-
tions with canopies gave pressure recoveries comparable to those without
canopies but having the round approach.

8. The inlet side fairings ticreased both pressure recovery and
mass flow several percent at the expense of a slight reduction in sta-
bility limits.
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9. The shntiated 60° delta wings caus~ slight decreases in both.
pressure recovery amd stability atangle of-attack. _ e

—,

Lewis Flight Propulsion Laboratory
National Advisory Committee for Aeronautics

Cleveland, Ohio, Jimuary 23, 1957
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(c) Utiaired canopywithout side fairlngs.

Figure 18. - Continued. Inlet psrfornw$e with canopy and 8-percentbleed.
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(c) Concluded.

Figure 18. - Concluded.

h ‘- ‘“ ‘- ‘-MMs-rlu ratio, .

Haired canopy without side fairings.

InIet performance with canopy and @-percentbleed.

57

.

●



58 M#aMwau
.,. .--- —.-~ NACA RM E57A21

Mass-flow ratio, 0.803; total-pressure

ratio, 0.898; diffuser-exit Mch number,

0.201; angle of attack, 5°

MaBB-flow ratio, 0.752; total-pressure
ratio, 0.917; diffuser-exit Mach number,
0.245; angle of attack, 9.5°

Mass-.iTowratio, 0.783; total-pressure
ratio, 0.904; diffuser-exitMach number,
0.26;” angle of attack, @

—
.-

Mess-f-Em ratio, 0.%03; total-pre6sure -
.

ratio, 0.891; diffuser-exit Mach number,
.—

0.201;”’’ angle of attack, 50 --
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___
- - —— ?-+---------- _.~J..-..-++

I@ss-flow ratio, 0“.7’29; total-pressure
ratio, 0.882 diffiser-exit tich number,

o.245j’angle of

Figure 19. - Schlierenphotograph comparingfaired aQ@ unfaired
of attaok. Free-streamMach number, 2.0.
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Inlet configuration Figure

o Flat approach with aide I%irlngs and 4(d)
8-peroent bleed

n Flat approach with BhOrt fences, Blcle 12(b)
falrlngs, end 8-percent bleed

A Round approach with side falrlngs and 16
8-peroent bleed

o Round approach with unfaired canopy, 18(a)
Bide fairlnga, and 8-peroent bleed

k Round approaoh ulth unfalrec! canopy, Ml(c)
no side fairinge, and 8-percent
bleed

A BottomInlet flat appraaoh with side 14
fairlngs end 8-percent bleed

v Bottom inlet (unpublished data)

1.0 AP2
Solid BymaolB denote 0.05< ~ -= 0.10
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(a) Pressure recovery.
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Angle of attack, a, deg

(b) Pressure distortion.

- Angle-af-attaok summary of pressure recovery and diatortian along oonatant
“~h ~kber ltie OC_~ at ma.h’um t,hrust-tiua&ag at zero B.Z@e of attadc.
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